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ABSTRACT : This is an accurate investigation of several thermoelectris 
phenomena on the basis of the quasiclassical theory of the 
kinetic phenomena in metals placed in strong magnetic fields 
developed by I. M. Lifshits, M. Yae Azbel' and M. I. Kaganov. 
If an electric field and a temperature gradient exist in the 
metal, the digtribution function f of. the articles is no 
longer given by f£, = {exp (e~ p)/kT | + 1h , but it differs 


ieea f= f +f, is a 


from f, by a certain quantity £45 


solution of the corresponding kinetic equation. The existence 
of the additional term f ,causes the current density vector 


a and the thermal flux vector aq to differ from zero. They are 


Card 1/4 related to f, by the following expressions : 
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vf,4dpy 2" (€ -¢)vf,dp- In the general 
; (anh)? aie 


_-< 
(2nh)? 
> - 
case j and q may be written as follows: 
& a 
ap ak a ,i ik a. orl 
Jy Fo A t Pie Ox, @, a= A+ dik ox, (q)° 
In the presence of a magnetig field the kinetic coefficients 
are functions of the vector H. The asymptotic behavior of a 
thermoelectromotive force in a a magnetic field is studied. 
If the dependence of the sy upon H is known, it is easy to 


obtain the asynptotio characteristioa Ba and Boy by applying 


the symmetry relations. Actually, the asymptotic characteristics 
of the Peltier-coefficienta are everywhere determined first. 
In the firat section of this article the case of a closed 
Fermi surface ia discussed. In order to determine the depen- 
dence of the tensor $,, upon the magnetio field strength, the 

ik 
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behavior of the quantities 4,, and Cy) must be known. The 


authors make recourse extensively to the results of the 
papers by I. M. Lifshite and Ve Ge Peachanskiy (Ref 2). In 
this section the following two possibilities are investigated: 
a) The number of particles and holes is not equal. b) These 
numbers are equal. Explicit expressions for the tensor Bay 


are derived for both cases. In the second seotion the case 

of a closed Fermi surface is investigated. The pehavior of the 
thermoelectric coefficients near the following special direc~ 
tiona of the magnetic field is studied: a) The magnotio 

field is so directed that a layer of open trajectories exists 
forming a unidimensional set; b) The directions of ‘the magnetic 
field forming open trajectories constitute a two-dimensional 
domain c) The vector has a distinguished direction in the 
domain of the open trajectories, if the trajectories are 
closed. The tensors 4), Sj, and Bak are written down ‘explicit- 


ly. By this method the character of the asymptotic behavior 
of the thermoelectric coefficienta near all three kinds of 
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he present paper aims at investigating the behavior of the 


thermoelectric tensor in strong magnetic fields if the electron 
than the collision frequency; for 


Larmor frequency is greater 
ke use of the me thods suggested by 


this purpose the 
Lifshits, Azbel', and Kaganov. Lifshits and Peschanskiy (Ref 3) 


already investigated the asymptotic be 
electric tensor in strong magnetic fields, without, however, 


taking the effect of electron entrainment 
by phonons into account. This is now done i 


Considerations apply to the range of low tem 
¢< @ (© is the characteristic Debye tempere 


temperature of the sample). in the first par 
card 1/3 linearized equations of motion for the electron- 


AS SERACT: 


n the present paper. 
peratures, where 
ture and T the 

t of the paper the 
and phonon 
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ree 


dbetebeutivn Take bsee > ere imvessignieds The eehag gang 2F & 

Leapara ture gradient, % gyraagent ah a tetritha o tee pptes ese, aE ne 
a magnetid fiald im the @-4iree Lith ath adenmes. These equa hi one 
are investigated inter al, with respect to phonon arigt vaigei~ 
ty. The second part of the paper deals with the solution of the 
equation of motion in the cass of a scattering of tha elec- 
trons on lattice defects and of glectroap among one another. 

= The following 4% cages are deadt with separetaly: 4} Closed 
trajectories with & = conet aad r, * pomet, which 4t+ withis 


the boundaries of a lattice cell. 2) Gpen trajectorigé, and 
3) approximation to the “oritical direction” (LAfshits, 
Peschanskiy) fer closed and open trajectories. In the third 
part of this paper the acattering of electrons on phonons is 
finally investigated. It was ound that the eZfect of the in- 
crease of the number of electrons by phonons considerably 
changes the asymptotic values of the tensor for high field 
strengths, and also its dependence cn the magnetic tield 
direction with repsect to the crystal axis (in the case. of 
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complex topology of the Fermi surface). Taere are 8 Soviet 
references. 
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ASSTRACT: 


Met 


(ssa) 


Thin Conference took place frow October 27_ to, Xover 
Tei iais 1% wae organized dy the Ctdelen fisiio- mati 
Cheekikh oavk Akadenti neck SSSR (Separteent of Physico- 
@atheantical Sciences of tne steteny of Sciences, CSSE), 

the Akadeaiya nauk Gruziasxoy SSR (Aceteny of Sciences, 
Crusinekaye SSR), end the Thilisskiy gosuderstvennyy unt- 
Veraitet im. Stelina (Thiliei State Patveraity tneni Stalin). 
Phe Conference eas attended by stout 390 snectalists fron 
Peilies, Khar'kov, Kiyev, Leringrad, Sverdlovsk, and 
other cities ae well es by « nusder of young Chinese scientists 
at present working in the TSSR. Abowt 50 lectures vere delivers 
ed whieh were 4ivided according to research fielia. - 


—————~» «IT. Supracenipctivity. 13 lectures were ¢elivered on this ~~~ 


— rd fit 


field of ehich two were expericentel ant the others theoreti« 

eal. Reports on experimental luvestigations of supraconductivity 

sere delivered by Tu. ¥. Sharvin ant 7. %. Gantnakher (IPP) 

end "._¥. Zevaritekiy (IPP). the forzer investigaiad the 

@tructure of the intersed!ate state 4 sonocrystale of pure 

tin, the latter measure? the trerca: ecaductivity of different= 

ly ahaped orientated cylindrical gallicn sacples at 

2k. A. Abrikosov, 1, P. Gor*kov and I. M. Khalat- 
cally investicuted the behevfor of a 
high-frequency flel4. ¥. L. 
+P. tharkov (PIAN) dealt eith the efer 
and Ginsburg 


by fluctuations 


peratures 
below the critical ones). 3. fT. Gey:tkran and Y. £. Kresin 


(IAB) investiguted the electran- ani photon thertal conductivi-~ 
ty of aupraconiuctora by nears of the eterescopical theary at 
Seaperatures that are not very neer absolute sero. !. 7. Buykov 
and b. 8. Curevich (PTI aX SSB} spoke about the sufPace 

energy on oundery between the suzracostuctive ani norsal 
phases. D. N. Zuberey and Yu. 4 Teerkaraikoy (Materaticheskiy 
inetitut AW S3S¥ "= Kathenaticn Insiitcte a$ USSR) dealt eith 
the rmodvnacice of the supraconductive state (Proehlich-sodel), 
Va_V. Polnachey (KIAZ) investicated the problea of collective 
excitations in « supraconducter. 9. ¥. tSirkov (Ob"yedinennyy 
in ut yaderoykh tesletoreani - Join: Yestitute of Nuclear 

R arch) spoke about conside ation of Soulonbeinteraction 

of electrons in seniconductore. The pradles of constterntion 


“of the Coulond interaction wes siecussed ty Chen’ Chtunjsien " 


ne Chou, lisiehsin " (rev). "7° eee 
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the most frequently observed both in the region of 

he resonance lines which are connected with 

the combination of phoncns of different pranches. This absorption 

coefficient (for the absorption on resonance lines) at frequencies which 
jes of two arbitrary branches, is not 


are equal to sums of cutoff frequenc 
a monotonic or smooth function of the frequency: In the second chapter, the 


absorption by free carriers in the magnetic field is investigated within 
the region of diamagnetic resonance (wy 12) + it is shown that oscillations 
of the absorption coefficient occur with different periods and that, 
pesides, the absorption coefficient has an anisotropy which depends on the 
orientation of the magnetic field with respect to photon polarization. The 
oscillations of the absorption coefficient occur both when degensration 
exiate and if there ia no degeneration but if the magnetic field is strong 
(AQT, 1 - Larmor frequenoy, T - temperature in energy units). In the 
region of self-absorption in a magnetio field, the oscillation of the 
absorption coefficient is obtained as a function of (w - 0, )/Q with a 


period equal to unity. In the case of degeneration, the absorption adge 
shifts and oscillates as & result of Fermi level osoillation. Absorption 


of two phonons is 
continuous absorption and in t 
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is hardly influenced by temperature. In the last part of the paper, which 
deals with absorption within the region of the internal photoeffect, it ia 
shown that the shift of the absorption bands occurring in the case of 
electron or hole degeneration depends on the photon polarization relative 
to the magnetic field and has a step-like character at ¢e) = O. Ye. F. Gross, 
B. P. Zakharchenya, P. P. Pavinskiy, V. S. Mashkevich, K. B. Tolpygo, 

S. I. Pekar, I. M. Livshits, and A. M. Kosevich are mentioned in the 

paper. There are 15 references: 6 Soviet, 7 American, 1 German, and 

1 British. 
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TEXT: In order to explain the dependence of the time of rupture on the 
stress applied to a solid body, S. N. Zhurkov and others (Refs. 1-4) * 
developed a theory according to which the state under load is already 

a non-equilibrium state and the rupture process begins before the -. 
critical stress is reached, and proceeds with a finite rate. Rupture is 
always accompanied with plastic deformation which takes place both before 
and during the fissure formation. The authors of the present paper have 
now developed a theory of the rupture process for solid bodies. The 
theory is based on the assumption that the fissures originate at the end 
of a slipping band in the layer between the grains. The results of the 
theory agree with those of Zhurkov. The fact that in a real crystal 
rupture occurs under & stress several orders of magnitude lower than the 
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value for solid bodies, is explained in different ways. The authors 


disouss here the hypothesis of Griffits, 
and the ideas based on 


the hypothesis of endurance, 
the dislocation theory, and point some flaws in 


them. The energetic problem of fissure formation ig discussed according 
to a theoretical consideration of the stress concentrations in the 
intermediate layers. The following conclusions are obtained: (1) For 


3/4 

6 <59(3) t P 
ta\3/4 

not occur. (2) For 50(2) LO <59(9 


fissure 6) = ol\d/a; OyVa/a <0 ra 


1/2 
s0(8) / , stress at the edge of the 


is smaller than the critical stress 


fissure formation is energetically unfavorable and so does 


and the rupture process proceeds with a velocity that is small compared 


to the velocity of sound. (3) For 5 >, 
the fissures is larger than the critical s 
increase with a velocity of the order of 


Ya/a’ the stress at the edges of 
tress and the fissure will 
the velocity of sound (a - 


lattice constant, d - polycrystalline grain dimension). A determination 
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of the time required for the rupture of a sample leads to expression (15) 
which is the same as that obtained by Zhurkov. The authors thank 5. N. 
Zhurkov, V. R. Regel', and A. N. Orlov for discussions. B. Ya. Pines and 
fT. P. Sanfirova are mentioned. There are 5 figures and 15 references: 

10 Soviet, 3 British, and 2 US.. 
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where S0 is Larmor frequency; fe ig frequency ol the 
incoming wave; Ty, ts elasaical electron radius, a, is 
5 : ny “ 

angle between Kk. and kk; ® is anzle between the plane 

p : pe en shy aISP We. 
(K,. NM ) and (kK Ik) 5 Gis angle between Ky and git. 
Because cf the factor £2, incoherent scattering is 

mc 

significant only near the resonance, a oO (no7Q) is 


identical with the classical expression. In the limit 


( 
ka>> 1s, pe 1. Now the cross section is of the 
tho 
form: 
Inn CB) 4 
5, 9) = 4 rido i (1 -#- cos* fi) a ee ; (6) 
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observation. In the case of strong degeneracy with 
En >> re Wg >> KT ny>>1. Investigation shows 
that coherent scattering is then the most probable. 
There is 1 U.K. reference, W. Heitler, Quantum Theory 
of Radiation, IL (1956). 


Physico-technical Institute AS USSR, Leningrad C. 
(Fizgiko-tekhnicheskiy institut AN SSSR, g. Leningrad) 
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TITLE: Thermo-emf of semiconductors in a quantizing magnetic field 


with account of the entratnement of electrons by phonons 
PERIODICAL: Fizika tverdogo belay Ve Sa NO 1961, 2779-2790 


TEXT; The thermo-emf has been studied for 4 non-degenerate electron gas- 
The entratnement of electrons by phonons in 4@ gtrong: quantizing magnetic 
field H (Aw>T, where G9 denotes the electron Larmor frequency) has been 
taken into account. ‘The magnetic field is assumed to be perpendicular £0 
the temperature gradient. In an unevenly heated crystal phonons interact 
with electrons and an oriented flow of the latter arises- This entratnement 
of electrons by phonons has been studied jointly with the effect of the 
temperature gradient on the electrons while determining the shermo-2nt. 

For a case where an electric field E,; @ temperature gradien* VT, and @ 
gradient of the chemical potential vs exist, the total current j, is 


salculated as x 4 
Vi with Ht = i+ =VG. and 
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e calculated, and the 


Thermo- 
tally 6 + 
(6 B)ay Wyre The tensors and 8 ar 


phonon distribution function is get up- Detailed studies show that the 
following inequality will hold for semiconductors if the magnetic field is 
not tes strong (HB m2 oersteds) and if the condition #u/T>1 is 


BP = a4 VF = 


satisfied: 


—_— 


T 
she velocity of gound. In-this case, the Herring mechanism is valid and 


the electrons interact with long-wave phonons » which are relaxing on 
short-wave (thermal) phonons. The therme-emf due to entratnement in 
magnesis fields is greater py a factor of Ku/T than the thermo-emf due %0 
ertratnement without magnetic field. In superhier magnetic fields (HH): 
however, the electrons interest also with thermal phonons- In this case; 
whe hydrodynamic analogy suggested by c. Herring (Phys. Rev-> 96, 4163, 
4954; 95> 954, 4954) is not valid. The shermo-emf is no more a function af 
the magnetic fiela. The modei of Herring nas to be replaced ty another one 
ar modified, which ia done in the last section of this paper. It is 


assumed hat no momentum is lost 


2 
fo . a where m denotes the effective electron mass, and $ 


in phonon-phonon interact Lony such an 
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anteraction only equalizes the phonon drift velocities. With the help of 
a hydrodynamic model it is shown that for this case the thermo-emf due to 
electron entrafnement is no longer a function of the magnetic field. There 
are 1 figure and 11 references: 7 Soviet and 4 non-Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR 
Leningrad (Institute of Physics and Technology imeni 
A. F. Ioffe, AS USSR, Leningrad) 


SUBMITTED: February 6, 1961 (initially); May 3, 1961 (after revision) 
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TITLE: 


Zhurnal eksperimenta v. 40, 
no. 3, 1961, 809-818 


ayed by the deviation of the phonon- 


distribution function from equilibrium i.e., the effect of mutual 
) in thermoelectric phenomena has already . 
and C. Herring 


-mentioned authors 


‘PERIODICAL! 


TEXT; The significant role pl 


trons and phonons 
(zhETF, 16, 193, 1946) 
In doing 80; 
of motion for the phonon- and 
electron- t the fact that the two 
entially different in 


systems were 
tween the discrete 


‘the case of energy quantization where the distance be 
levels is larger than or comparable to Tos pe (Tt - temperature in energy 
units). This pro ct of the present paper. First of all, 
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the system of kinetic equations for electrons and eee the cae 
j j i i idered w ea 
netic field is derived. A crystal is cons " 
eiccieen spectrum é(F) in a magnetic field H S00 et) Thus , ae 
operator can be written as = = © Py (eH/c)(x,-*), 2)? where X= ; 


~1/2 y-1(p 
Then, the corresponding wave functions read «= (LL) exp [(44) ( y 
are the dimensions of the crystal in the y- 


+ P2)| Mnp, XFo)s where Ly 


Nn 
and z-directions. 9g obey the equation 2 (B,,-(eH/e)=P,)? pp (*) 


tands for the eigenvalue of the energy &> 
- 2 Eq (Fy) P yp (*)s where e(P,) sta 


Thus, one has = H+ a ; 
5, = Yiak data + dy bg baling, 
a : q 


P= SD TVes (@) Jaa (a) G2 Gar exp [— lary + 


qaa’ |] 
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m of electrons and phonons (without 
lity of the quantum 
n of momentum 


1 Hamiltonian of. the syste 
a symbolizes the tota 


lar velocity of a phono 


for the tota 
electron-electron interaction). 
numbers of the electron; cue the angu 


q Vog(4) the Fourier component of the electron-defeot interaction 

the coordinate of the j-th defect; Saat (4) the matrix 

r exp [182/4) ; c» characterizes the electron-phonon 
g /2 gor small 43 vg and Vea 


-defect interaction operators, 
onstant homogeneous field B, the 


potential; zy 
element of the opevato 


interaction and is proportional to 


indicate the phonon-phonon and phonon 


respectively. In the presence of ac 
density matrix Q, of the system will differ from the equilibrium density 
matrix Q.! ee ee 
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Quantum-kinetic equation... 
“w 
of the electron, and I(r) the 


e velocity operator 
f integration in the single-particle 


The contour oO 
+ 
fora = SP Pi 4s Gs" = 


\ gree Sp {ee fexp [cin v (2) dz| (af. y) tga (Aa aa), 
a (4.2) 


A 
where ¥ denotes th 
particle-flux density. 
matrices 
= eE D,(V)a0’ 
aa’ 


8q'q = Spp1 ba ba: = 


=e Dy(Vae" N dre ( dh sp {psc {exp [in NAC dz| Gi By) ai (ak Gar} 
Ba kei : ZhETF, 39, 197> 


and Veo ts-Perel* (Ref. 4: 
A set of kinetic equations 
tron-density matrix f 


for the phonon- 
(non-diagonsl 
Graphs for 


according to 0. V- Konstantinov 
1960) is illustrated in Fig.-1- 
distribution functions g and the elec 


4g now obtained 
f and g are shown in Fig. 


echnique introduced in Ref. 4. 
g equations are 


2. The correspondin 
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fos = Fern (S + ieoyp)"* + Dy Wivmyeervnfare (8 + fog)! 4+ 
4 
+ D>) Wihanearkara (8 + Mrs)". 
q’9 
(1.3) 
Ba’q = Ga'g (S + Wq'q)* ++ y Wea) iwvrafarn (S + fq’g)™* ++ 
Bp 
+ pa Whyqyte'eiGr'e (s ++ [@q'q)** 
rr 

sion integrals" and have the 


The relations for W, F, and G are 
They are fairly large and written 


The quantities W are kernels of “colli 
meaning of transition probabilities. 


Likewise obtained from such graphs. 
explicitly. For the case of a strong transverse magnetic field (ot ed)» 
the system of equations for the diagonal parts of f and g is derived 
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te? > Wea (yy) AM (ia, le + AG, + 4 Wear ca" AY hy, 4 + 
vied 


+ DW eee) ay Fis + 2) Wow tery Be = 0. (2. 18) 
B r 


is obtained in place of (1.3). It is shown that, before solving the 
systems of integral equations for g and the diagonal part of f, an ex- 
pansion in a power series of (uwty'<1 («: + Larmor frequency; 1+ electron- 
relaxation time) should be performed, the electron and phonon spectra 
being arbitrarily assumed. There are 9 figures and 7 references: 

4 Soviet-bloc and 3 non-Soviet-bloc. The two references to English 
language publications read as follows: R. Kubo, J.Phys.Soc. Japan, 12, 
570, 1957; E. N. Adams, T. D. Holstein, J.Phys.Chem.Solids, 10, 254, 1959. 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk 
SSSR (Leningrad Institute of Physics and Technology, Acadeny 
of Sciences USSR) 
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AUTHORS: Gurevich, L. E., Bfros, A. L. 
Nest seattle loca begat ‘ 


TITLE: Effect of mutual dragging of electrons and phonons on the 
transverse electrical conductivity in a strong magnetic field 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 6(12), 1961, 1978-1985 


TEXT: It is shown that dragging of phonons by electrons changes the 
transverse electrical conductivity in a strong magnetic field at low 
temperatures (<6). A magnetic field H with wt >1 is assumed to exist in 
the z-direction of a crystal. o= eH/me, mis the effective electron 
mass, and t is the electron relaxation time. The relaxation time tT in 
phonon-electron interaction is taken to be smaller than the eaiaeatron 
time t, if phonons release their energy without participation of 
electrons. dp is taken to denote the so-called "defect conductivity", and 
o, the "phonon conductivity". Then, the transverse current consists of 
two components j = J, + Jos J, ig the part of current without dragging for 
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which, according to L. E. Gurevich, G. M. Nedlin (ZhETF, 40, go9, 1961), 
the expression ay 
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lattice constant. Deviation of the phonon distribution function from 
equilibrium: Me te : 


a T) ore Ey 
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As a result a dragging effect may appear in magnetic fields of the ordar 
of 10 koe at about 10°K with electron and defect concentrations of 


Neon 0104 /om?, The experimental observation of this effect is based on 
the fact that the scattering by impurity ions causes a weak (evidentiy 
logarithmic) dependence of G55 on H. There are 5 references: 4 Soviet and 


1 non-Soviet, The two references to English-language publications read as 
follows: E.Adams, T,. Holstein, J. Phys. Chem. Sol., 10, 254, 1959; 
P, Klemens - Solid,St, Phys., 7, N.Y¥., 1958. — 


ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk 
SSSR (Leningrad Physicotechnical Institute of the Academy 
of Sciences USSR) 


SUBMITTED: July 21, 1961 


i] Sitain 
SAAB MOUS LEH Sn ed adh 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


"APPROVED FOR iraebades 03/20/2001 CIA-RDP86-00513R000617420004-7 


aut TEAR ED rates iriseonrs TES ee wise ne 


(ig) gfe ga Phe RET ESTEE TS ICN EE EUS ARNEL MET 


GUREVICH, LaE.; EFROS, AL. 


Effect of the mutuel entrainment of electrons and phonons on the 
transverse electroconductivity in a high magnetic field. chur. ekspe 
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PERIODICAL: Fizika tverdogo tela, v. 4, no. 8, 1962, 2065-2074 2 


TEXT: ‘hen temperatures are much lower than those of the forbidden band 
width AQ, the photons absoroed by non-degenerate gemiconductors or | 
dielectrics are assumed to excite an electron from the filled band into 
the conduction band. ‘When this electron is deexcited, it emits one oF 
several phonons. The temperature T must be high enough to ensure that 
there is no appreciable absorption by free carriers. “he emission of a 
single optical resonance phonon by an electron causes & resonance absoro- 
tion at one of the optical threshold frequencies. As the electromagnetic ¢ 
waves are transverse, this absorption occurs only in non-cubic crystais 
and only in directions other than the main tensor axes of polarizability. 
In two-phonon absorption two phonons are formed, having the momenta q and 
Ln SD ae : ? : : . : 3 Ls 5 

keg * +q of the two vibration branches % and t! with the srequencies 


OF and Ovgeg™ Ong . From the transition probability 
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ate 


i t= (nfs) > VPaltyy (21? 8(0 -og -oy.g) with Vey W(@) = AE (3, 


for the real part: 


faba aay Cay a eM DID gy op 


S| 4 


Reo.= 


KS (w- a yrq): 


With t s t' only phonons from different branches can take part in the 
absorption. The finite width of the absorption line in non-cubic orystals 


is due to the anharmonic phonon interaction. With Teh Se, (where 42 is 


the frequency in the atomic mass system) the band can be divided into a 
virtually empty and a filled band. ‘The peak of resonance absorption is 
much more intense than the background of continuous absorption. Non- 
resonance absorption is due to many-phonon interactions with tvhe lattice 
vibrations, but mainly to two-phonon interactions. for crystals with 
inversion center in the unit cell the selection rules of the qualitative 
theory apply and tha following oxpreasionsa govern the order of magni tuda 
of the absorption coefficients: 
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! ee a im) (ez ey MM, (6.7) and 


: 4 ‘ ; 
pla We Ve, ae 5.8 
fo or: (> i) (a) a (6 ) ’ 


tromagnetic eee 
E. 3 -p. denote the real components of ee Tage 
eee NOES zee o'? gee and a 5° 40° CMe 
ae m M 1.6°10 81 ~w(1.3-1- 1)°1 
Por germanium i = ‘+ 


Hence a\5 1s rJ(1-2) +10 . There are ) figures. 
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TEXT: Two solutions corresponding to the frequencies o, and “iy are 


derived by linearization according to n, =n - no» E, ” E- E of the ; /B 
equations | 
On, °* 4. 408 4x 2 of. 
FP divi, =, divE=—~[n, —a_], ot (1), 
any eEn eEn,\ H . 
lee = c —_ py + sl 2 
i,= 9s, (va, sh D, |(o. = T )i ( ) 


on the assumption that a € 71 and i, a 0 
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: ese Keo cs Rae eet? DED a alae 
w= 0(D_--Dy)| yang itt | 1d-?, “=p5 apr 4 eX: 


Lok yngks o ynok . nto D_ Di, 
x [at ete | ape Me \\e \b- Dy )™ 


ed A ee : : : ‘ 
x Ber hehe | / i 
N is the equilibrium concentration; ev = +e¢B/2n is the surface charge ~ 
density on the basis of the Hall field, 


n(x) = Na e@*/4/osn(a/2), « = Bend (D!/D_ - p1/D,)/#T, d is the thickness 


of the plate considered (small compared with the other dimensions). The 

first solution decreases continuously, whereas the second increases 
continuously for real k. A complex criterion is established, stating 

“nen vibrations of frequency w increase and when they do not. aA formula 

te given for the oase where vibrations of frequenoy «© arise, the surface 

of the plate is irradiated and the space charge is neglected, as it always 
can be in practice. The four most important English-language references are: 
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The frequency of such current, oscillations is | 
a= THN (DE DY.\? peEd\3 DD, a 
: o=(7) (= a) ( +r) D_+ Dy DT ate hy 


veEH, {D_ D,\|p_+D,\ 
an »| w+ eat oT HT (Poa D,.) | aD, |-* 


yeEdH, (D'_ D,\|p_+p,\"" 
Cat cece palette 23 
x A 70.) |"acae| * 
YeEdH, (D'_ D, : eet 
Wd+ 37H \D-—D,. 4. tt y ( D a 
—S-0 | pe) No) | 


provided that HY «Hy Sie =$00 1, where & is the electron (hole) 


relaxation time. dD, ie. the diffusion coefficient for electrons and holes, 


respectively, DI are the Hall diffusion gost fis lentes d is the thickness 


of the plate in the x-direction. ¥ aa the unit vector in the direction 
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of #, Ly and L, are the length and the width of the plate, fis the . | 
recombination coefficient for centers in the surface layer, /* is the 
recombination coefficient for electrons (holes) with the charges 

ETE, 
ned 2 : 
and arriving per cm. When the electrical. and magnetic fields are ' 


parallel, and when incident light produces additional carriers, the 
condition for current oscillations of the frequency 


__ eEds? _D_Dy. D__ Dy’ [ DD, "Ve: :. 
| = "FLL, D-+D, \D- Ds D+ Ds: 
to arise is a a 


teeta (DoD) pear VST, 
QTL,L, \D. Dy] UNS (D-+ Ds) ; i 
, 8 


+ev = + . that accumulate when a field is present near the surface, op 


ay) 


provided that volume charges can be neglected and that n- nie 
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TITLE: Some problems of the current in stability in gemiconductors 


de hy noe 10, 1962, 2964-2970 


PERIODICAL: Fizika tverdogo tela, 


rlier paper (FIT, Vs 4, no- 10, 


EXT: This ia the continuation jf an ea 

bee 4962, 2637)! in which the conditions for the occurrence of current 

7 jconductors were gtudied. It has been found 
an instability 


instabilities in intrinsic seo 
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Further properties 0 
case of volume recombination of the 

the field 5. applied to the semiconductor 


lf-excited oscillations, than 
e instability 
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-occure at hy = H /H- f this instability are studied. 
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strong magnetic field it ig proved that self-excitation occurs only within 


& certain angular interval between electric and mugnetic field. Further, 
the effect of the sample iamensions on the seli-exciiation conditions is 
studied. It is shown that oscillations occurring as a result of the 
presence of a Hall field stan be extinguished by iiluminating the lateral J 
faces and that, converséiy, illumination-induced Osctaiations can be ; 
, extinguished by a Hall field. Pinally, the self-exci tation of oscillations 
‘in the case of different concentrations of positive and negative carriers 


is studied and the conditions for the occurrence of such oscillations are 
‘given. 


' ASSOCIATION: Fiziko-tekhnicheskiy inatitut im. A. F. Ioffe AN SSSR, 


Leningrad (Physicctechnical Institute imeni A. F. Ioffe AS USsR, 
Leningrad ) Ga act iba: 
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¢ B102/B112 
AUTHORS 1 Gurevich, L. B+, and Yaseiyevich, I. N. 
TITLE: Theory of the ferromagnetio Hall effeot 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2854 - 2866 


TEXT: A theory of the ferromagnetic Hall effect (FHE) is developed for 


ferromagnetic metals and atomic semiconductors since no general theory has VA 
hitherto been known. Only Luttinger (Phys. Rev. 112, 739; 1956) has y 
studied quantitatively metals with inversion centere in the unit cekl-and = =” 


calculated the FHE for T= 0. I= I,, B= B,.and M= M, are assumed for fo 
the current, the mean microscopic magnetic field, and the magnetization, a 
respectively so that the equation Y- oF + (os/B) EB ) + (ot /m)[ Bit} which : q 
holds for the total current can be reduced to B,/I a RyB + Ry 


2 2 7 : 
= (as+a1)/[o +(o+0) Te R,and Ry, are the ordinary and the ferromagnetic 


Hall constants which are determined by the different types of carriers. 
The FHE is caused by the weak spin-orbit interadtion of the conduction 
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electrons and depends on thé ‘@ifferent scattering and the different number 
of carriers.with spins of different orientations:.’ The degree of spin 
ordering of the conduction electrons is determined by the sum A of the ex- 
change integrals. If electrohs from different bands participate in the con- 
duction, these exchange integrals may have different signs. For the s and 

a electrons of metals 868s Ag <0 and AL? O, i.e. the temperature dependent 


effecta maybe superimposed,and the FHE may change its sign at a certain 
temperature. In semiconductors the holes (ferromagnetic band d) and the Vo 
electrons (band s) are the carriers of the two zones. The studies were “ 
made over a wide range of temperature on the assumption that wWtei, where 
®=eB/me and t is the relaxation time. Separate studies were made for 

crystals with (B') and without (A') inversion center in the unit cell. For 

the latter the electron energy spectrum is assumed isotropic. First, the 


kinetic equation is set up and the Hall current I = 2 sp(¥'r° + Wr!) is 


Calculated. f = £° + r! denotes the deviation from the equilibrium density 


(2 = 0, + f) Q, is the Gibbs distribution), w= v° + ¥' is the velocity 


operator (ve > (Hyr}); if I is separated into I, and I, in correspondence 
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with the off-diagonal and the diagonal elements’ of t ad i 
expressions of the form agi ate iene Seen 


L=—(F) De, Av (Wh) (2,12) 
PEL Sah ere eH. wy] 


“La Rosriiaes ese) Rig t - 
+ Wir Of). | (2,13) ie 
are obtained where a 
LWP. Psy = Re, (2,8) 
SF Why BP =RL, (2,9), 
Walp, p)=Wi' (p, p); 


Card 3/4 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


os 


q IA-RDP86-00513R000617420004-7 
APPROVED FOR RELEASE: 03/20/2001 ALN Ais epceee 004. 


HAPBYth ENA IEE ae 
eaERibee RSE ATER EN IME Ia Caen IETS Wea at: al 


TREES 


8/181/62/004/010/034/063 
Theory of the ferromagnetic... B102/B112 
ae and Rp are the diagonal parts of f and R, R = R4R!, In addition, the 


ferromagnetic Hall Current is studied for limiti cases of higher and 
lower temperatures. In the former case, Ty =YOME/M for (A') and 
Tq YY OCME/ tif for (B') where if = E/Ae § is the Fermi energy, is obtained 


under the assumption that there is only one type of oarriers, Hence 


Pas10y i ere ar ne ee ee a 
Rat net (>, Tp 1 tp tpl * 7s Tp tpl +, 7 ai): (5, 1) 


Bate (My TW hy at). 6.2) 


1 


are obtained for (4'), Ny are the numerical coefficients (20). At high 
Ques -1 
temperatures R,,/Ry © (Mt,E) : thé tp» There are 4 figures. 
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AUTHOR: “Gurevich, L. B. 
TITLE: ‘are capnatic waves and the excitation of a magnetic field 
‘in a nonequilibriua plasma ; 
PERIODICAL: ‘gournal eksperimental 'noy i teoreticheskoy fiziki, v- 445 


" 


no. 2, 1963, 548-555 


TEXT: The theories dealing with the origin of cosmic rays and cogiuic 
radio waves usually assume the presence of strong magnetic fields, oul 
without explaining the mechanism of their generation. In the present 
paper it is shown that the hydrodynamic motion in & non-equilibrium plasma 
in which there is a temperature gradient induces magnetic fields. the 
conditions can be such that parametric resonance for electrons and 
resonance acceleration of ions arise; this will be the gasé when in the 
shock waves such.a magnetic field arises whose ionic Laraior frequencies 
are comparable with the oscillation frequency. It is shown that e& plasma 
with temperature gradient displays oscillatory properties that differ 
considerably from those of an ordinary plasma. sven when no external 
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magnetic fie lade present and no hydrodynamic motions tako placc, 
transverse thermomagnetic waves can arise in which only: H will oscillate. 
If there is a constant external field He then the wave vector of (E 
thermomagnetic waves must be perpendicular to it and lie-in the (H, VT)- 
plane. The common Alfvén wave will split into two "hydrothermonagnetic" 
waves whose vectors V and H will be perpendicular to YT. ‘the spectrum of 
the magnetosonic waves will change considerably when the propagation rate 
of the thermomagnetic waves becomes comparable with the sonic velocity 
and the velocity of the Alfvén waves.. The thermomagnetic fields cause a 
magnetic field uniform with respect to .Vf to rotate in the direction of 
Vr. 
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» Tt is shown thet the electrical conductivity ent gelveancmagnetdc: =; 
coefficients of semimetels end of degenerate semiconductors in & strong electric | 
field are considerably modified if the phon system ig not fn equilibrium. “The - 
lack of phonon equilibrium 4s manifest in the ‘heating of the phonons increase 
-4n the nunber of long-wave phonons in a strong electric field) aad in the 5. | i 


"mutual" dragging of the electrons and phonons. The Firat cirevmstence leads to 


a decrease in the meen 


field is increased, and is the cause of the dependence of ‘the elestric conductivity - 
on the field strength in the zerotn approximetion with respect to degeneracy. In: 
a strong meqnetic field the electric conductivity first increases with increasing 
electric field intensity, reaches @ maximm, end at suffielently hign fleld 
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‘increase in the electron free path, leading to a decrease of the ‘electric Mela | 
et which the current saturates, Orig. art. has: 4 figures end 32 formulas. : 


ASSOCIATION : Pizikomtekhnicheskiy institut im. A. F. Ioffe Akadamfi nauk SSSR 
Physicotechnicel Institute of the Acedemy of Sciences SSSR) = ; 


SUBMITTED: 14Feb63 DATE ACQ: 2370163. ENCL: 00 


oa 


SUB CODE: 00 NO REF SOV: 006 OTHER: ‘011 


“Card 2/2 


EE Se ICING S HUG PT LEB Bri 


aa 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


"APPROVED FOR RELEASE: 03/20/2001 


tar ag T 2 oe a : SEE UGEH Te] URE INGE FETE 
Case oe coe al PE exacouiiaia eatin real HERO AE GEG? 


GUREVICH, L.E.; IPATOVA, I.P, 


Seba tae ie 


Temperature dependence of the line width of resonance absorption 
by the lattice in ionic crystals, dhur. eksp. i teor. fiz. 45 
no.2:231-236 Ag '63, (MIRA 16:9) 


1. Fiziko-tekhnicheskiy institut iment A.F.Ioffe AN SSSR, 
(Ionic erystals—Spectra) (Quantum theory) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


03/20/2001 CIA-RDP86- aa i etch ‘4 


SHEA UE URIS seid SH BEB iere EUTSeL pe BU Be 2878 abr i § ja yes FPSIE 


t 17227- “63. CBs a, -BDS/sWP(q)/SWT(a)-~AFFIC/ASD=~JD | eae . 
"ACCESSION NR: ~AP3007078 De roses 
: AUTHOR: Gurevichs, Lsck +3 Nedlia, Ge : 2 Ste 4 


. TITLE: Thermal emf of: “ferromagnetic imateta due to A scestectngp 
co lseerons: on Bagnon® Toke, be eee } roan eet 


i 


4125 source: zhur. ekepers:t teoret. ftetkt, Ve 45 Hoe 4 1963, 
‘| 576-586 Bs . 

|) ee . I | ; 

+. . LOPIC TAGS! electron peaknatine: ‘spin wave, magnon, thermoeleettd 
city, Thomson effect, ferromagnetics, chermat ont: Sierne l else 


motive force : do 1b 


Eee ‘ 
ABSTRACTS | The thermal; emf of ferromagnetic metals han been al 
a. ae temperatures considerably above 1K but much below the Curd: 
Ji). point fori eases in which 1) electron scattering iia. dug solely; 
-"gpin waves and 2) scattering on defects predominates... It La; 
that. 1£ scattering 1s limited to the spin-wave effect, the th 
“emf in the zero approximation of degeperacy, a » La: on the ard 
- of that in the first approxtmabtons a . When scattering ike 


leomiva. | | | He ae caste plot tain Sua ie pete wh bees 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


"APPROVED FOR cuaaeptaat per e0) 20ut CIA-RDP86-00513R000617420004- 7 


(ene Ses it Heat] ate eS a BESTE Ei 


-AccEssTON NRE. AP3007078. 


i! hope to degectas ao). may Squak or exceed 0. 
is dependent upon the effect of relaxation time on the dafec 
“In particular, af?) is in this cage, inversely peanerehinal tee 
‘ goncentration of defects, while « 
7 pSEAEL ON Orkg. arte Nas :. 60 formulas. 


ae, Chih 
ASSOCIATION: Fiziko-tekhnicheskty institut im. A. Fe Ioffe ae an 
Akademii nauk SSSR (Physicotechnical Institute, Academy of Sclances 
SSSR) a , 


ele 
ae 


“) Lo eo RT 


SUBMITTED! 21Feb63 | DATE.ACQ: O080ct63_ 2 “RNcLi 00 


if 


| 

. { 

: {* SUB CODE: PH NO REF SOV: 007 i OTHER: 
vet 


Ce Eee RPT 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7 


H) lek aT RY YEE MSH BET RES ULES 
RE GE = zit! PET BR ES 


GUREVICH, L.E,; YASSIYEVICH, I.N. 


Theory of the ferromagnetic Hall effect. Fiz, tver tela 5 no.9 
2620-2626 S '63. (MIRA 16:10) 


1, Fiziko-tekhnicheskiy institut im, A.F.Ioffe AN SSSR, Leningrad. 


isl a aH AGS 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


"APPROVED de REEEOOE: 03)20/ 2004 CIA-RDP86-00513R000617420004-7 


SES 
SA TELA ILA ish 


aie oa abs am a itt BLAS piueerarcae mes Ae HH fil HH Hue ESTEE GOH SA SEP UB Se = Yee fle $855 YY DBE) Ee ds Te 
os ia are Cie PREECE POSE STFA bee oeeMR TD ES SUL SE ea Se ed SE eS Ge 
Ertieeedtnie cere ery ss Uae apt a 


GUREVICH, L. Ba lOFFE, JV. 


eens ime ranean TS 


Theory of current instability in semiconductors and semimetals. 
Fiz, tver tela 5 no,9:2674-2681 S '63. (MIRA 16:10) 


1, Fiziko-tekhnicheskiy institut im, A.F.Ioffe AN SSSR, Leningrad, 


TRE T ETS oT ia Hla Hini 
£UESH iresa linen ae #it = Nina tt Hy] LEAT 


eT 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


real 


z 
Ve 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7 
ian eit a. = adi a Te oul i 


FEA SGU ENTS i 
SHE esa Set Vy. | 
TERE PES I 


ss UM PRIA PRS TEE Een HEABISH 


_ GUREVICH, L.E. 
Thermomagnetic waves and the excitation of a magnetic 
field in a nonequilibrium plasma, Zhur. eksp. i teor. fiz. 
44 0022548555 F 63, (MIRA 1627) 


1, Fiziko-tekhnicheaskiy institut imeni A.F. Ioffe AN SSSR. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


CIA-RDP86-00513R000617420004-7 


HLSIST TEA CELTTES TEA Et rece AE A CEST PS a Ee et ed WU EE 


GUREVICH, L. E.; IPATOVA, I. P.3 KLOCHIKHIN, A. A. 
"Raman scattering and impurity absorption by the lattice of homopolar crys- 
tals." 


report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24 
Jul 64. 


AE 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7" 


“APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617420004-7 
ae HI 1 BE 


eebseb ras SRE See 
Lilt to plenont CHNESe WEE Tee OEE ES 
Bi 


met ened emearernr ens sete et eee 


BRE es a UT SE 


ce alibe eet. meee Se agen anne oneness ¢ wow hat os a temeer so ote | me en encnnedecemmmmmencemas. 1 


$/0181/64/006/002/0ui5/0b55. 


ee 


aaa eet site eet cnmnen ma Rete J erin meme oa 


‘ACCESSION NR APUO13503 
" “AUTHORS: Gurevich, Le E.3 Ioffe, I. V. ae 
| CTLs Theory of current instability in semiconductors exhibiting 4mpact jonisa- | 
‘tion : . 4 


SOURCE: Fisika tverdogo tela, v. 6, no. 2, 196, Lb5-L55 


‘TOPIC TAGS: current instability, semiconductor, impact ionization, ionization, 
iSlectrical field, magnetic field, carrier goncentration, recombination, intrinsic -: 
$ 


| semiconductor | i 


' ! ABSTRACT: The authors have investigated the current instability in an intrinsic a 
‘semiconductor in parallel electrical and magnetic fields under conditions such a 
that impact ionization by the electrical field leads to the development of a J 
‘transverse gradient in the concentration of carriers, which combine at the surfaces | 
‘A slight unparallelism of the electrical and magnetic fields may lead to amplifi~ ke 
cation or extinction of the instability, depending on the direction of the applied |: 
field. The authors examined both platy and oylindrical samples, and they have 
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' ABSTRACT: The authors have solved kinetic equations for electrons and phonons in _- 
‘semimetals (or degenerate semiconductors) in an arbitrary nonquantized magnetic 
-field, considering the entrainment of electrons by phonons and the mutual entrain= 

‘nent of electrons and phononse They have investigated semimetals with carriers of | 
‘a single sign and semimetals containing both electrons and holes, and they have ob=- 
‘tained a formula for the effective electron path: ; 
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in semimetals with both types of carriers, ‘up to values characteristic of nonde-~ 
generate electrons. Mutual entrainment may sharply increase electrical conductivity 
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ficient are increased in strong magnetic fields. In addition, mutual entrainment | 
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ABSTRACT: In ferromagnetic metals the thermal emf has electron, : 
phonon, and magnon components. At the low temperatures considered 
here the magnon component is stronger than the phonon conponent and, 
at not too Low temperatures, it may also be stronger then the elec- 
tron component. The present paper deals with the Longitudinal and 
transverse thermal emf allowing far the drag of electrons by moving 
magnons and for the mutual drag of he moving electrons and magnons. 
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Fields. The transverse thermal em= 
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magnon component of the longitudinal effect is proportional 
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= TOPIC TAGS: - pemiconductor; ipauinetale. galvanomagnetic rave, cuttren 
ae ect ular ton, thermal oscillation, Hall stfect ic de boat 
: ABSTRACT: Gaivananagnekic waves are produced in: golid: conductérs : 
| having carriers of both polarities whenever periodic density dis~ ; 
ot tributions, current. densities, and field gradients: are produced ‘by 
ne | external application of an electric field and a magnetic field): - Batiznates 
; | made for several field configurations (no magnetic. field, : magndtic: os 
| and electric field parallel, magnetic field and alectrile fLeld 
| perpendicular) show that weakly damped qalvanomagnatic waves with 
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sl qavelonetha- that: can be realized in solids under Laboratory cdridi wt 
tions (X ¢ 10 cm) are feasible only in semiconductors ar semimatalis 
(frequencies about 10 3 oP sec. a4, If a carrier density gradient is 
produced by any factor in a direction perpendicular to ithe elac- 
tric field, galvanomagnetic oscillations canbe pdduced dpon~ 
taneously by thermal oscillations. If the electric field is 
sufficiently strong, the galvanomagnetic oscillations: may build up: 
rather than attenuate, making the electric current im such a semi~ 
conductor unstable. An approximate theoretical anelyitis of this cage: 
is presented. It is shown, in partiaular, that instability dua to: | 
one effect (for example, strong illumination) can sometimes ba 
suppressed by another effect (for example, the Hall Ot feer. Orie. 
iart.‘has: 16 formulas. 
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ABSTRACT: The authors fugestiqute the highs iesiniency ferromagnetic 
Hall conductivity which causes the ferromagnetic Faraday and Ker 
effects away from the interband resonance. Spatial diapersion ia 
neglected. It is shown that at high frequencies the usual kinetic 
equation fer the diagonal distribution function is not suffiedlent.. 

and that terms due to the off-diagonal terms of the density mitets 

must be taken into account. The contribution of these terms dd- 
evaluated. It is ahown that there are two frequency regions in which 
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the farromagnetic Hall condackdvity has’ at €ferent  peobéetieas: TRY 
lower frequencies the ratio of the imaginary perte of the ferromag= 
netic and ordinary Hall conductivities is equal to the ratio of the 
real parts and is the same as in the case when the ferromagnetic + 
Hall effect is due to asymmetrical scattering by magnons or deflects. 
At higher frequencies the ratios are not equal. “The authors thanik - 
A. I. Voloshinskiy who pointed out the change in the role of is tex = 
band transitions in the high-frequency case." Orig. art. has: 34 | 
formulas. 
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i) «| TETLE: Contribution to the theory of thernomsgnetohydrodynamito waves in a wenlily ak: 
ae | nonunifora plasma gd , as 


a | source shure) tekbnicheskoy fimtikh, v.34, no.9, 1864, 1697~hdO4 
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': lgopye TAGS: nonuniform plasma, weakly fonized plasma, wave propegatian, weagnetahyde 
_ | vodynamies, star ' 


: | ly tonized plasma in a uniform magnetic field in the presengd of aid temperatura: 
land density gradients (ZhETE 44,548 ,1963; 46,894,1964). In the prasent paper they - 
lextend this discussion fo the case of a weakly fonized plasma. The chiculatians ams! 
‘paged on the magnetohydrodynani«: equationd of motion of « viscous gac, with term i: 
_\4m the expressions for the electric field end the heat flux to talte eccount af the ;-— 
‘ thermomagnetic current. The Iingasiged equatioss for a harmonic perturbation wera | 
derived ané the corresponding disparsion equation is writtea. In tha derivation of | 
‘the dispersion equation it was asaumed that the period of thy osclilations ia Long! j-—- 
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“| compared with the electron renn frei ting, that (he waveLongtl ta ahart compared aie 
jwith the length characterising the nonunifermity of tho plasm, and that the aiigna |: 
| 
t 


tic pressure ig small compared with the Kinetic pressure. The solutions of the dis 
Rae aquation are discussed in detail, and conditions are derived for the ditabi«! 
lity of the different types of wave. ft fs found that in passing from a strongly 
| donized to a weakly tonised plases the propagation direation of the thermomagnatica | 
‘waves changes, and there is e region from which the waves are reflaated. This ad. tists, 
‘¢4on occurs in stars’;’ where the outer region 1s weakly ionized and the inner region! 
jis completely tonized. Both Alfven waves and thermomagnetic mives are found to be | 
‘ linearly polarized when the conditions for their atability arn mot, aad to bo ake | 
‘ liptically polarized when they are unstable. The instability of the thermomegnetia: 
waves in a strong magnetic field is discussed in the drift approximation for ‘ths ; 

{ 

j 

| 
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case in ¢hich the temperature gradient is parallel te the applied angnetic field. 
Tha dispersion equation thus found is consistent with that obtained in the magaetio- 
hydrodynamic approximation. The Grift theory shows that the ins tabdlity of a plasini 
in a strong magnetic field in the presence of a temperature grwiient ia due ta é 
drift of particles occasioned vy an (mertinl force acting on the fami. Orig. sit. 
has: 61 foruuiss. 
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TITLE: Hydrothermonagnetic waves in a weakly inhomogeneous plasma 


SOURCE: Zhumal eksperimental'noy 1 teoreticheskoy fiziki, v. 46, no. 3, 1964, 
884~901. Lo 


i hydrothermomagnetic wave, plasma temperature gradient, plasma density gradient, 
plasma dielectric constant, electron Larmor frequency, electron relaxation time, 
convective instability, absolute instability, poloidal field, totoidal field 


| TOPIC TAGS: plasma, plasma stability, global instability, local instability, 


y 


ABSTRACT: Local instability, characterized by development of local fluctuations - 
and considered by Rudakow and Sagedeyev (Yaderny*y sinetz, Appedix 2, 1952) for 
the case of a collisionless plasma, is considered in the case of hydrothermal 

" inagnetic waves in a weakly inhomogeneous plasna with a small temperature or . 

' density gradient or a constant electric field (the case of nonzero temperature 

| gradient and a uniform weak magnetic field was considered by the author earlier 
in‘ ZHBTF v. 44, 548, 1963). The general equations obtained are rather complica- | 
| ted, and consequently the tion between this type gf instability end the ai 
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simplest case of a systen with a dielectric censtant that varies in one direction 
only and is nonvanishing in the entire region under consideration. It is shown 


i 
| 
| instability of the system as a whole (global instability) is considered for the 
| 
| that the appearance of a positive imaginary frequency canponent denotes the 
| transition of the system from local to global instability. The character of the \ 
' instability is examined for several values of Q1(2 — electron Larmor frequency | 
; and t -- electron relaxation time). When Mr <<l the instability is convective, | 
; When Qt > 1 it is absolute. The growth rate of the instability is show to be a ‘ 
; maximum when the wave vector, the magnetic field vector, and the temperature 

_ gradient vector are parallel. The instability of hydrothermanagnetic waves in a { 

weak magnetic field and in a strong magnetic field is also analyzed and the case | 

when radiative thermal conductivity predominates is examined. It is shown that | 


t 

j 

| 

' the presence of instability in an external poloidal field may give rise to a | 
| | toroidal field and vice versa, This mechanism may be of significance in the crea- 
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tian of the magnetic field of celestial bodies. Orig. art. has: 65 formulas, 
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TOPIC TAGS: ferromagnetic metal, thermomagnetic phenomena, electron 
magnon collision operator, operator symmetry, dependence on energy 
variables, thermal enf, Nerst coefficient, spin wave spectrum 


ABSTRACT: This is a continuation of an earlier investigation (ZhETF | - 
vy. 45, 576, 1963) of the special properties of the operator of col- — 
lision between electrons and magnons in ferromagnetic. metals, and 
particularly its symmetry as 4 function of the energy variabl 

A study of the influence of these operator characteristics on the 
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| thermomagnetic phenomena in weak and strong magnetic fields, when 
| the Larmor frequency of the conduction electrons is respectively 
| smaller and larger than the collision frequency, shows that the 

singularities of the electron-magnon collision operator leads to 

| violation of certain uhiversal properties of thermomagnetic cosffi=” 
\ ‘cients which are characteristic of nonferromagnetic metals. It is 

4, does not depend on the magnetic 
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| TITLE: Kinetic stopattien of a plasma with high radiation pressure 
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SOURCE: Zh. eksper. { teor. fiz., v. 47, no. 1, 1964, 300-310 


' electron fon scattering, mutual drape effect 


ABSTRACT: The kinetic coefficients (electric and thermal conductiv- | 
ity tensors) of a plasma in 4 magnetic field have been investigated ' 
for the case in which electrons are scattered by fons and relaxation: 
of photons is due to Compton scattering by electrons or due to ab= 

' sorption by electrons during collision with ions. The investigation 
shows that the “photon wind" may produce a strong electron drag ef-: 
-; Leet highly influencing the thermal electromotive force, It also 

| shows that scattering of photons by electrons which they drag along 
'; (mutual drag effect) also significantly influences the kinetic proper= 
ties of plasma by changing ite transveree thermal conductivity. 
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|! TOPIC TAGS: plasma electric conductivity, plasma thermal conductivity, 
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ABSTRACT: The electrical conductivity. and thera, enif tenaore| axe (s 
‘derived for metals in which the: electrons are scatterdd: by: paramag- 4h 
“netic impurity ions oriented completely or partly! by an: external mag | oe 
netic field. The cases of an electric field parallel and perpen- 
_@icular to the magnetic field are considered. In the case of @ 
“parallel electric field the electric. conductivity, inciteases and ape 
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| proaches saturation with increasing magnetic field intensity, white | 


,the thermal emf does not vanish in the zeroth approximation in the 
‘degeneracy, but has an extremum when the orientation energy of the 
‘Lons is equal to the thermal energy. The thermal emf tends to #éro 
like e") (n = UgGHT). In the case of an electric field perpendicular | 
a8 

while the Longi- 

thermal emf have two extrema between which 
they reverse sign. In either case the maximum thermal em£ may rdach 
a value equal to the reciprocal of the electron charge. Orig. ant. . 
has: 53 formulas and 4 Figures. py 
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TOPIC TAGS: thermomegnetic wave, thermomapnetion, thetmal emf, btenutt,: 

copper ye 

Fi 

ABSTRACT: It is demonstreted that et euffictently low: tenperatures 

{n a number of metals and samiwmatals thernomagnatie waves can be 

detécted which are similar to those discovered earlier by one of the 

authors in a nonhomogeneous plasma with a temperature gradient(L, E. 

Gurevich, ZhETF, 44, 548, 1963). In the case of Bi and Cu, the waves 

appear at temperatures of the order of 20—-30K and lower. Similerty, 

as was observed fin a plasma, these waves in solids can shew an 

increasing amplitude, In a weak magact£Le ffeld, when the Larmor 

frequency of electrons ia much smaller. than the frequency of coltistone, 
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the instability ig convective. “whtle. a a. etcoag: flere Le becomes 1 7 
absoluce, In the case of one~alen cartiers, the: inerenéa Of tha. i: 
thermal emf resutting, for example, from the phonbuedrag if electrons 
or from peculfartties fin electron scattering can chanpie substantially 
the eritical temperature gradient and the erftteal magnetic fFtald,. 

as well as the oscillatfon increment in the preseneca of the {ugtabiitey,. 
If the number of carriers of beth siang ts equal, the tharmal emf 

along with the oscillation {nerement can, in a strong magnetic field, 
increase markedly, Im such a field, when the temparatura ts clase to 
zero, the thermomagnetic waves turn {inte waves with quadratic spectra, . 
Orig. art. hes: 27 fermulas, ee 
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flux, resulting from the Compton seattering of the phokéins of the 
flux by the electrons, is discussed. In this mechanism the elqatron 
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the electrons transfer momenta toa the nuclei either by coLlisian or 
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a spherically symmetrical radiation f£bux- incident: fron the outside | 
on a spherical plasma layer. The equation is solved for the cage 
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energy on the order of their rest energy. by this mechanism, . at: 
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nova explosions. It is also shown that in the presence of a macy 
netic field the accelerated particles will remain localized near the 
star and this process can serve 4S a mechanism fox injection of east. 
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